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1. 

2,910,159 
CLUTCH MECHANISM 

Milton R. Nielsen, Lombard, Ill., assignor to BorgWarner 
Corporation, Chicago, Ill., a corporation of Illinois 

Application April 22, 1955, Serial No. 503,268 
8 Claims. (C. 192-45.1) 

This invention relates to one-way engaging devices of 
the sprag or tiltable gripper type, and more particularly 
to one-way engaging devices having means for controlling 
the relationship between the sprags and the race Surfaces. 

It is found in many applications employing one-way 
engaging devices of the sprag type that it is desirable to 
control the devices in such a way that the sprags, inter 
posed between coaxial and cylindrical race surfaces, are 
positionable with respect to those race surfaces as desired. 
More specifically, one-way engaging devices of the Sprag 
type are conventionally provided with sprag energizing 
means, such as springs, which bias the sprags toward a 
position of engagement with respect to both the race Sur 
faces. The sprag configuration is such that upon relative 
rotation between the race surfaces in a predetermined 
direction, the sprags will instantly engage both the race 
surfaces so that the proposed surfaces are wedged to 
gether by means of the sprags. Conversely, when the 
races rotate in the opposite relative direction, the Wedging 
engagement of the sprags with the race surfaces is broken 
so that the races may freely rotate in this direction, the 
sprags slidably engaging the race surfaces; this is some 
times referred to as the overrunning condition of the 
unit. 

It is manifestly advantageous to provide, in certain 
circumstances, means for eliminating drag of the sprags 
along the race surfaces during this overrunning condition, 
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particularly when the races rotate relatively in such over 
running conditions at high speeds. This invention pro 
vides, in part, for such means by which the sprags may 
be lifted free from engagement with at least one of the 
race surfaces normally engaged thereby, despite the 
biasing effect of the springs normally employed. In 
addition, the present invention further provides for lifting 
the sprags free of engagement with at least one of the 
race surfaces to such an extent that the races may be 
rotated relatively freely in either direction, without refer 
ence to the normal engaging position of the Sprags, so 
that the device may overrun in either such relative direc 
tion of race rotation. Furthermore, the device of the 
present invention provides for maintaining the sprags in 
such a position for as long a period as is desired and 
without in any way being related to the speed of rota 
tion of the unit, or any part thereof. 

It is frequently the case that the sprags employed in 
the one-way engaging device are of such nature that 
during the overrunning condition of the device the effect 
of centrifugal force acting upon the Sprags is to tilt the 
sprags in such a manner, relative to the races, that the 
sprags disengage one of the races. It has been found 
to be advantageous in some of these circumstances to pro 
vide for forcing the sprags into a position in which they 
remain in engagement with both of the race Surfaces 
during the overrunning condition of the unit despite the 
aforementioned effect of centrifugal force. The device 
of the present invention provides for advantageously 
accomplishing the foregoing purpose, and is particularly 
constructed in such a manner that although the Sprags 
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may be permitted to lift off any one of the races during 
such overrunning conditions, so that wear is minimized, 
the sprags can nevertheless be forced to return into en 
gagement with both of the races upon actuation of the 
device of the present invention so that the sprags will 
thereby be in condition to wedgingly engage between the 
race surfaces immediately upon reversal of the relative 
direction of rotation therebetween. 

It is, therefore, one object of the present invention to 
provide a device having the aforementioned advantages. 
Another object is the provision of a device in accord 

ance with the preceding object in which simple and in 
expensive means are provided to achieve such advantages. 
Another object of the present invention is the provi 

sion of a device in accordance with the preceding objects 
in which the actuating force operating the means for 
achieving such advantages may be either mechanical, 
electrical, hydraulic or otherwise. 
Another object of the present invention is the provi 

sion of a device in accordance with the preceding objects 
in which a plurality of circumferentially spaced sprags 
or gripping elements are provided between generally 
cylindrical race surfaces, the sprags extending through a 
pair of spaced and relatively rotatable cages, means being 
provided to rotate, the cages relatively to each other at 
will to thereby control the position of the sprags. 
Another object of the present invention is the provi 

sion of a device in accordance with the preceding objects 
in which the relationship between the sprags and the 
cage openings through which the sprags extend is such 
that the sprags remain in engagement with the circumfer 
entially spaced sides of the openings throughout the sprag 
tilting range. 
Another object of the present invention is the provision 

of a device in accordance with the preceding objects in 
which cam means are provided which are adapted to 
effect the relative rotation between the cages to achieve 
the desired sprag positioning. 
Another object of the present invention is the provision 

of a device in accordance with the preceding objects in 
which cam means are provided which are spaced axially 
from the cages and are movable relative thereto to effect 
relative rotation between the cages and consequent 
desired positioning of the sprags. 
Another object of the present invention is the provi 

sion of a device in accordance with the preceding objects 
in which can means are provided which are spaced 
axially from the cages but engage portions thereof, said 
cam means being rotatable relative to the cages to effect 
relative rotation thereof and the desired positioning of 
the sprags. 
Another object of the present invention is the provi 

sion of a device in accordance with the preceding objects 
in which cam means are provided which move radially 
relative to the cage means and thereby engage said cage 
means to effect a relative movement therebetween. 
Another object of the present invention is the provision 

of a device in accordance with the preceding objects in 
which cam means are provided which are disposed in 
engagement with one of a pair of relative rotatable cages, 
and which are movable to engage the other of the cages 
to effect relative movement of the cages and consequent 
desired positioning of the sprags. 
Other objects and features of the invention will be 

readily apparent to those skilled in the art from the 
specification and appended drawings illustrating certain 
preferred embodiments in which: - 

Figure 1 is a side elevational view, partially in section, 
illustrating a first embodiment of the present invention; 

Figure 2 is a partial, enlarged front view of the device 
of the present invention illustrated in Figure 1, and 



taken from a position 90 degrees removed from that in 
Figure 1; s 

Figure 3 is a sectional view along the plane of line 
3-3 of Figure 2;. - 

Figure 4 is an enlarged detail view of a portion of the 
mechanism illustrated in the preceding figures; 

Figure 5 is an exploded view of a portion of the mech 
anism illustrated in Figures 1 through 3; 

Figure 6 is a view similar to Figure 3, but illustrating 
a first modified form of my invention; 

Figure 7 is a view similar to Figure 1 illustrating a 
second modified form of my invention; 

Figure 7a is a sectional view along the plane of line 
7a- 7a of Figure 7; 

Figure 8 is a view similar to Figures 1 and 7 illus 
trating another modified form of my invention; 

Figure 9 is a partial side elevational view, partially 
in section, illustrating another modified form of my 
invention; 

Figure 10 is an enlarged view along the plane of line 
10-10 of Figure 9; 

Figure 11 is an enlarged view of a portion of the mech 
anism illustrated in Figures 9 and 10; 

Figure 12 is a view illustrating the operating means 
for effecting operation of the embodiment of my inven 
tion illustrated in Figure 9; 

Figure 13 is an end elevational view of another em 
bodiment of my invention; 

Figure 14 is an enlarged sectional view along the plane 
of line 14-14 of Figure 13; 

Figure 15 is an enlarged sectional view along the plane 
of line 15-15 of Figure 14; 

Figure 16 is an exploded view of a portion of the 
mechanism illustrated in Figures 13 and 14. . 
Turning now to a consideration of one form of my 

invention as illustrated in Figures 1 through 5, there 
is shown therein an inner shaft 1 to one end of which 
is fixedly mounted an inner race member 2. The race 
member 2 is generally cylindrical in shape and has an 
outer, smooth circular periphery against which the one 
way clutch, to be subsequently described, is disposed. 
Centrally of the inner race member 2 there is provided 
an opening 3 within which there is a compression spring 
4, one end of which is disposed in engagement with the 
bottom surface of the opening 3 while the other end of 
the spring 4 engages the plunger 5, slidably disposed 
within the opening 3, which operates in a manner to be 
more fully explained subsequently. Disposed upon the 
shaft 1 are suitable bearing means 6, the outer surfaces 
of which are disposed in engagement with an outer race 
member assembly, indicated in general by the numeral 
7. This outer race member assembly comprises an outer 
race S having an inner, cylindrical surface against which 
the sprag clutch employed in the present invention is 
adapted to be disposed, as will be more fully explained 
hereinafter. The assembly 7 further comprises a circu 
lar cap member 9 having a radially inwardly extending 
ledge 11. Suitable fastening means, such as bolts 12, 
serve to maintain the members of the assembly 7 in 
cooperative relation. Disposed between the inner race 
2 and the outer race 8 is a spacing collar or bearing 3 
of generally ring shape, the inner end of the collar 3 
engaging the assembly 7, as illustrated in Figure 1; the 
radially inner surface of the collar 13 is disposed in 
engagement with the outer annular surface of the inner 
race 2; the radially outer annular surface of the collar 
13 is disposed in engagement with the inner annular sur 
face of the outer race 8. 

Disposed adjacent the collar 13 and between the outer 
annular surface of the inner race 2-to which the nu 
meral 14 has been applied-and the inner annular sur 
face of the outer race 8-to which the numeral 15 has 
been applied-there is disposed a sprag type one-way 
engaging device indicated in general by the numeral 16. 
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4. 
The device 16 comprises an outer, relatively rigid 

cage ring 17 having a plurality of circumferentially 
spaced openings 18 extending therethrough. An inner, 
relatively rigid cage ring 19 is also provided through 
which extend a plurality of circumferentially spaced 
openings 21. Disposed between the cage rings 17 and 
19 is an energizing spring 22 formed of sheet metal 
with a plurality of circumferentially spaced openings 23 
formed therein. Extending respectively through the 
openings 18, 21 and 23 are a plurality of sprags 24 hav 
ing eccentrically curved surfaces 25 and 26 respectively 
adapted to cooperate with the race surfaces 15 and 14 
in such a manner that relative rotation of the races in 
the direction indicated by the arrows in Figure 2 is per 
mitted, while relative rotation of the races in the oppo 
site direction results in the sprags 24 wedgingly coupling 
the races 2 and 8 together for unitary rotation. It 
should be noted, as best illustrated in Figure 2, that the 
spring 22 is provided with integral energizing tabs 27 
which respectively engage the sprags 24 and bias them 
toward their position of initial wedging engagement be 
tween the races, 
The sprags 24 are so formed that the portions thereof 

which are disposed within the openings 18 and 21 closely 
cooperate with the circumferentially facing sides of these 
openings throughout the tilting range of the sprags 24; 
that is to say, the circumferentially facing sides of the 
openings 18 and 21 and the circumferentially facing 
sides of Sprags 24 are complementarily formed so that 
as the sprags 24 tilt from their overrunning position 
through their full load position and vice versa, the cir 
cumferentially facing sides thereof will remain in engage 
ment with the circumferentially facing sides of the open 
ings within practical manufacturing tolerance limits. 
With such an arrangement, tilting movement of any 

one Sprag is transmitted-by virtue of the rigid cage 
means associated with each of the sprags-to all of the 
other sprags whereby substantially common angular tilt 
ing movement of all of the sprags results. A more 
complete explanation of a one-way engaging device hav 
ing the aforementioned characteristics is to be found 
in the copending application of Harry P. Troendly et al., 
Serial No. 379,534, filed September 11, 1953, and en 
titled "One-Way Clutch,” now Patent No. 2,824,636, 
granted February 25, 1958. 
The outer and inner cages 17 and 19 respectively of 

the one-way engaging device 16 are specially formed, 
as best illustrated in Figures 3 and 5, with cam receiving 
apertures or openings. Referring first to Figure 5, it 
will be seen therein that the outer cage 17 is formed to 
have an axially elongated integral portion in which is 
located a cam receiving aperture 31 which comprises a 
'generally axially extending edge 32, a generally circum 
ferentially extending edge 33 and an oblique camming 
edge 34. The inner cage 19 is provided with an open 
ing 35 therein which comprises axially extending spaced 
edges 36 and a circumferentially extending edge 37 
disposed between the edges 36. As best illustrated in 
Figure 3, the edge 37-which in part defines the opening 
35--is spaced axially inwardly of the edge 33 forming 
a side of the opening 3i. In addition, Figure 3 will also 
clearly show the circumferential extent of the opening 31 
to be substantially in excess of that of opening 35. 

Adjacent the clutch member 16 and the inner race 
member 2 there is provided a control member 41 which 
comprises a circular plate 42, the outer diameter of which 
is slightly less than the diameter of the opening defined 
by the Surface 15 on the outer race 8. The plate 42 
has a generally circular opening centrally formed therein 
in which is rotatably disposed a ball thrust bearing 43. 
As shown in Figure 1, the plunger 5 is biased outwardly 
by the spring 4 and is received in a cooperating opening 
in the bearing 43 whereby the plate 42 is normally biased 
outwardly into engagement with ledge 11. The plate 
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42 is provided with one or more cam portions 44 (best 
shown in Figure 4) which comprise a radially inner cam 
45 and a radially outer cam 46. The cam 45 comprises 
axially extending spaced parallel sides 47 and an axially 
inner circumferentially extending side 48. The cam 46 
comprises an axially extending side 49, in reality an ex 
tension of one of the sides 47 of the cam 45, and cir 
cumferentially spaced from the side 49 is an oblique cam 
ming side 51. A circumferentially extending side 52 
joins the sides 49 and 51 of the cam 46. As best illus 
trated in Figure 4, it should be particularly noted that 
the side 52, while of greater circumferential extent than 
the side 48, is spaced axially with respect to the side 
48. In other words, the side 48 extends axially inwardly 
toward the one-way engaging device 6 to a greater de 
gree than is the side 52. 

In the foregoing description, only one camming sec 
tion 44 has been described, and only one set of open 
ings in the inner and outer cages have been described; 
it will be obvious to those skilled in the art that a plu 
rality of such camming sections and cooperating open 
ings in the inner and outer cages may be provided if de 
sired. Preferably, three sets of cooperating camming sec 
tions and openings should be provided spaced sym 
metrically about the clutch. 
As best illustrated in Figure 1, the spring 4 biases the 

plunger 5 outwardly to the right in that figure, so that 
the plate 42 and the camming sections 44 thereon are dis 
posed in the condition illustrated in that figure, so that 
the plate 42 and the camming sections 44 thereon are 
disposed in the condition illustrated in that figure, the 
outer side of the plate 42 being disposed in slidable 
engagement with the ledge 1. In this condition, it 
should be noted that the cam 45 extends into the open 
ing 35 in the inner cage 19 while the cam 46 is spaced 
axially from the outer cage 17. As a result, the cages 
17 and 19 may rotate relatively to each other as the 
sprags 24 tilt through their tilting range to interconnect 
and disconnect the races 2 and 8, but the cams 44 are 
aligned with the cooperating cage openings. In a nor 
mal overrunning condition of the unit in which races 
rotate in the relative direction illustrated by the arrows 
in Figure 2, the one-way engaging device 16 may tend 
to rotate, for example, with the outer race 8. It will 
be obvious that in view of the connection between the 
cam 45 and the inner cage 9, the plate 42 will rotate 
with the one-way engaging device 6. It will further 
be obvious that the engagement between the cam 45 and 
the opening 35 in the inner cage 19 maintains constant 
desired alignment of the cam 46 with the opening 31 
in the outer cage 17. It will be manifest that the side 
34 of the cage 17 is normally so positioned during an 
overrunning condition of the one-way engaging device 
with respect to the inner cage 19 that it lies to the left 
of the position illustrated in Figure 3. 

In view of the foregoing construction, when it is neces 
sary or desirable to move the sprags from their normal 
overrunning condition to one in which the sprags are 
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disengaged from simultaneous engagement with both 
races-whereupon the races may rotate relatively in either 
direction without the sprags wedgingly engaging between 
the races-the control mechanism 4.1 is moved inwardly, 
to the left in Figure 1, by suitable means such as a me 
chanical force. This movement will occur against the bias 
of spring 4 (as well as spring 22) and will effect the 
positioning of the plate 42, and the cam sections 44 
thereon, which is illustrated in Figure 3. As this inward 
movement of the plate 42 is initiated the camming sur 
face 51 of the cam 46 engages the surface 34 formed on 
the outer cage 17. As the cam 44 moves inwardly the 
camming side 51 engages the oblique side 34 in the cage 
17 and effects partial rotation of the outer cage 17 to 
the right, in Figures 2 and 3, with respect to the inner 
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cage 19. As previously indicated, each of the sprags 
circumferentially fills the associated openings in both the 75 

6 
inner and outer cages; in view of this fact, this movement 
of the cage 17 to the right with respect to the cage 19 
effects simultaneous movement of all of the sprags to a 
position in which the race engaging surfaces of the sprags 
can no longer simultaneously engage the associated race 
surfaces. As long as the plate 42 remains in this inward 
position the sprags 24 will be maintained in a position 
such that the races may rotate freely in either direction 
without effecting wedging of the sprags between the 
aCS. 

Upon release of the control member 41, the spring 
4-plunger 5 combination effects its outward movement. 
Simultaneously, the spring 22 similarly biases the sprags 
24 into a position in which both of the race engaging 
surfaces thereon are in engagement with their associated 
races. As a result, relative movement of the cages 17 
and 19 occurs which is in a direction such that the plate 
42 is cammed outwardly until the cam 46 is disengaged 
completely from the outer cage 17, cam 45 remaining 
partially within opening 35. When this occurs, the one 
way engaging device 16 once again operates as previous 
ly described to wedgingly engage between the races upon 
their relative rotation in one direction, and to permit 
their relative rotation in the opposite direction. 

Attention is now directed to the modification of the 
present invention illustrated in Figure 6. This modifica 
tion is particularly suitable for mechanisms adapted and 
arranged to maintain the sprags in engagement with both 
of the races despite any contrary effect of centrifugal 
force operating upon the Sprags. More specifically, dur 
ing overrunning conditions of a one-way engaging de 
vice the sprags may tend to move, under the effect of 
centrifugal force, to a position in which they disengage 
one of the associated race surfaces. With the device of 
the present invention, as illustrated in Figure 6, the one 
way engaging device employed will permit the sprags 
to follow their normal course and lift free of one of 
the races during most overrunning conditions so that the 
wear of the sprags and race surfaces is minimized; the 
present invention, however, provides for selectively main 
taining the Sprags in engagement with both of the race 
surfaces despite such effect of centrifugal force when it 
is desired that they occupy such position. The device 
of the present invention provides for these advantageous 
features by modifying the hereinbefore described struc 
ture only in the constructions of the outer cage 17' and 
the cam surface 46". The inner cage 19 is the same 
as previously described, and is provided with the before 
described opening 35 adapted to receive the cam 45. 
The ring 42 is modified only in that the construction of 
the cam 46' is varied as follows. The cam 46' differs 
from the previously described cam 46 only in that the 
camming surface 5i’ provided thereon is formed on the 
opposite circumferential side from that of the surface 
51 on the cam 46. Cam 46 is further defined by an 
axially extending side 49' which is the same as the side : 
49 previously described, but on the opposite circum 
ferential side of the cam. The outer cage 7 is corre 
spondingly modified so as to be formed with a camming 
Surface 34-comparable to the camming surface 34, 
but on the opposite circumferential side of the opening 
31' formed in the outer cage 17. 

It will be manifest to those skilled in the art from 
the foregoing description of Figure 6 and the previous 
description of the device illustrated in Figures 1 through 
5 that upon axially inward movement of the ring 42 
(during overrunning) the cam 46 of Figure 6 will coop 
erate with the camming side 34 in the outer cage 17 
in Such a manner to effect relative positioning between 
the cages 19 and 17' such that the sprags 24 will tend 
to be rotated in a counterclockwise direction from the 
view of Figure 2. In other words, the sprags 24 will 
be so positioned by the relative movement of the cages 
19 and 17 when the ring 42 is moved axially inwardly 
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that both of the race engaging surfaces. 25 and 26 of 
the sprags 24 will be so positioned by the relative move 
ment of the cages 19 and 17" when the ring 42 is moved 
axially inwardly that both of the race engaging surfaces 
25 and 26 of the sprags 24 will be maintained in en 
gagement with the respective race surfaces i5 and 14. 
As a result, as soon as the races 2 and 8 rotate relatively 
in a lock-up direction, the sprags will immediately en 
gage therebetween to effect unitary rotation of the races 
in the well-known manner. When the force effecting 
axial inward movement of the cage 42 is released, as 
previously described, the spring 4-piston 5 combination 
will effect outward axial movement of the cage 42 to 
move cam 45' axially outwardly of the cage 17, and 
break all connection therebetween; as previously de 
scribed, the cam 45 will remain partially within the 
opening 35 in the cage 9 to maintain registry of the 
cams and the cage openings while relative rotation be 
tween the cages 7 and 9 is permitted in the normal 
manner. It will be manifest to those skilled in the art 
that while the foregoing description has been of a single 
pair of cams 45 and 46' and a single pair of associated 
openings 35 and 31', a plurality of such cam-opening 
constructions may be provided. 

Turning now to a consideration of Figure 7, there is 
disclosed therein a modified form of the invention illus 
trated in Figures 1 through 5. In this figure, there is 
disclosed an inner race 6i having a cylindrical outer 
surface 62. An outer race 63 is provided having an 
inner cylindrical Surface 64, the surfaces 62 and 64 being 
maintained properly separated by suitable bearing means 
indicated at 65. Disposed between the surfaces 62 and 
64 is the one-way engaging device 6 previously de 
scribed. Associated therewith is a ring 42' which differs 
from the ring 42 by having a larger centrally disposed 
circular opening therein of such nature as to embrace the 
Surface 62 of the inner race 61 as illustrated. That figure 
also discloses that the outer surface of the ring 42' is also 
cylindrical in contour and embraces the surface 64 of 
the race 63, suitable sealing means being provided in 
the ring 42 and in the inner race 64-as illustrated-to 
prevent the flow of fluid between the ring 42 and the 
associated inner race surface. The outer race 63 is 
provided with an inwardly projecting circular ledge 66, 
the interior portion of which is complementary to the 
surface 62 of the inner race 61; as illustrated in Figure 7, 
suitable sealing means are provided to prevent the flow 
of fluid outwardly past the ledge 66. The inner race 6: 
has formed therein a generally L-shaped channel 67, one 
end of which is in communication with the generally 
circular opening 68 formed between the ring 42' and the 
ledge 65. Suitable means (not shown) are provided for 
controlling the flow of fluid under pressure through the 
channel 67 and into the opening 68. The ring 42 
carries a plurality of eaf springs 73 adapted thereto by 
suitable means which extend into notches in the outer 
cage to bias ring 42' outwardly. It will be apparent to 
those skilled in the art that when fluid under pressure 
is forced through channel 67 and into opening 63, the 
ring 42 is forced axially inwardly toward the one-way 
engaging device 6, as shown in Figure 7. This will 
effect relative rotation of the outer and inner cages 17 
and 19, respectively, of the one-way engaging device 
in the manner previously described in detail with re 
spect to the structure illustrated in Figures 1 through 
5. In this condition, the sprags 24 are prevented from 
simultaneously engaging both of the race surfaces 62 
and 63 so that wedging engagement thereof is precluded. 
Upon venting of the fluid under pressure in the open 
ing 68 and the channel 67, springs 70 will force ring 
42 outwardly so that cam 46 is axially spaced outwardly 
of the outer cage 17. Spring 22 will force the sprags 
24 back into engagement with the race surfaces so that 
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8 
the one-way engaging device 16 will again operate in a 
normal manner. 

Attention is now directed to the embodiment of the 
present invention illustrated in Figure 8 in which there 
is disclosed the outer race 8 and the inner race 2, the 
latter, as previously described, being keyed to a suitable 
shaft 1. The races 2 and 8 respectively provide spaced 
cylindrical surfaces 4 and 15 between which is dis 
posed the one-way engaging device ió, previously de 
scribed. The cap member 9' associated in fixed rela 
tionship with the outer race 3, is provided with an elon 
gated annular wall 7 which serves as a housing for an 
electro-magnet 72. This electro-magnet comprises a gen 
erally E-shaped (in cross-section) core 73 of magnetic 
material within which are disposed suitable electrical 
Windings 74, having leads 75 and 76 projecting outwardly 
therefrom and extending outwardly through wall 71. 
Serially disposed between the ends of the leads 75 and 
76 is a suitable source of electrical energy, illustrated as 
a battery 77, and normally an open switch 78. Extend 
ing axially through the magnet 72 is an armature 79 of 
magnetic material, the outer portion of which is fixedly 
attached to a circular cap 3i disposed within the wall 71, 
the outer diameter of the cap 81 being smaller than the 
interior diameter of the wall 7i. Interposed between the 
inner wall of the core 73 and the cap 81 is a spring s2 
which serves to bias the armature 79 outwardly (to the 
right in Figure 8). The inner end of the armature 79 
projects rotatatively through a suitable opening 80 in 
the inner wall of core 73 and is fixedly attached to the 
previously described plate 42. A cover member 83 is 
provided in the outer extremity of the wall 71 to suit 
ably close the chamber formed by that wall, 

With the condition of the parts illustrated in Figure 8, 
the one-way engaging device 6 will Operate as usual to 
connect the races 2 and 8 during the relative rotation 
thereof in one direction, and to permit the opposite rela 
tive rotation of the races. With the one-way engaging 
device 6 in its overrunning condition, if it is desired to 
effect movement of the sprags 24 to a position in which 
the opposite ends thereof do not simultaneously contact 
both of the races, the switch 78 may be closed to effect an 
energization of the winding 74. The armature 79 will 
thereupon be drawn inwardly, to the left in Figure 8, 
against the bias of the spring 82. Inward movement of 
the armature 79 effects simultaneously inward movement 
of the plate 42 and the cams 45 and 46 thereon. As 
previously described with respect to the device illustrated 
in Figure 1, this effects relative positioning of the cages 
17 and 9 in such manner that the SpragS 24 are moved 
So that the race engaging surfaces thereon no longer simul 
taneously contact the inner and outer races. As a result, 
the races may rotate relatively to each other freely in 
both relative directions of rotation. When it is desired 
to restore the one-way engaging device 6 to its normal 
eondition, the Switch 78 may be opened so as to effect a 
deenergization of the windings 74. The spring 22 of the 
one-way engaging device and the spring 82 will thereby 
simultaneously effect movement of the plate 42 back to 
the position illustrated in Figure 8 in which the cam 46 
no longer contacts the outer cage 17. The sprags 24 
will, therefore, once again operate in the normal manner, 
being once again simultaneously in engagement with both 
the inner and outer races. 

Discussing the embodiment of the present invention 
illustrated in Figures 9 through 12, there is shown therein 
a shaft 85 having an outer cylindrical surface portion 86. 
Disposed about the shaft 85 is an outer race member 87 
having a cylindrical inner surface 88. The member 87 
is maintained in position on the shaft 85 by means of suit 
able bearings 89, disposed between the shaft 85 and a 
ring 91 which is connected by suitable bolts 92 to the 
outer race member 87. Disposed between the races 86 
and 88 and adapted to wedgingly engage between these 
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surfaces during relative rotation thereof in one direction 
only is a one-way engaging device, indicated generally 
by the numeral 93, which is substantially the same as the 
one-way engaging device 16. The device 93 comprises 
an outer cylindrical cage 94 having a plurality of circum 
ferentially spaced openings 95 therein, and an inner cylin 
drical cage 96 having a plurality of circumferentially 
spaced openings 97 therein, sprags 24 being disposed in 
and extending through the openings 95 and 97. The 
openings and sprags are constructed so as to remain in 
engagement throughout the sprag tilting range. A spring 
22 is provided which, as previously described, biases the 
sprags 24 to their position of initial engagement with the 
race surfaces 86 and 88. The outer cage 94 has an 
elongated inner portion 98 in which are provided a plu 
rality of openings 99 symmetrically spaced about the 
ring 94. The openings 99, as best illustrated in Figure 9, 
are of limited axial extent, each of the openings 99-as 
best shown in Figure 10-normally slidably receiving 
the inner end of a plunger 101, the main portion of which 
is disposed within one of a plurality of suitable openings 
102 in the outer race 87. The plunger 101 is provided 
with a head portion 103 and the opening 102 is provided 
with an enlarged upper portion which also receives a 
spring 104 disposed between the head 103 of the plunger 
101 and an inner surface of the enlarged portion of the opening 102. 
The inner cage 96 of the one-way engaging device 93 

is provided with an enlarged end ring 105 integral there 
with. The ring 105 is provided with a plurality of sym 
metrically spaced openings 106 corresponding in number 
to openings 99 each of which is formed with at least one 
side 107 which is disposed at an angle with respect to 
radial lines drawn through the one-way engaging device 
93. As best shown in Figure 9, the axial extent of the 
openings 166 in the ring 105 is substantially the same as 
the axial extent of the openings 99 in the cage 94. 
As illustrated in Figure 10, the innermost end of the 

plunger 101 is formed with a tapered side 108 which, 
during the normal overrunning condition of the one-way 
engaging device 93 (illustrated in Figure 10), is located 
in radial alignment with one of the sides 107 of the open 
ings 106. As a result, upon radial movement of the 
plunger 101 inwardly during the overrunning condition 
of the device 93, the side 108 will engage the side 107 
aligned therewith and will effect relative positioning of the 
cages 94 and 96 Such that the sprags 24 are rotated to a 
position in which they can no longer simultaneously en 
gage both the race surfaces 86 and 88. As a result, the 
races 85 and 87 may rotate relatively in either direction. 
To effect this radial movement of the plunger 101 there 
is provided in each of the openings 102 a ball 111 dis 
posed in engagement with the head 103 of the plunger 
101. The outermost portion of the ball 111 is normally 
disposed in an annular trough 112 formed in a ring-like 
collar 113 disposed about the outer race 87 and shiftable 
axially thereon within predetermined limits, as illustrated 
in Figure 9. The collar 113 is also provided with an an 
nular exterior groove 114 adapted to receive a radially 
extending arm 115 which is fixedly mounted on a lever 
116. The lever 116, as shown in Figure 12, is pivoted 
at 117 to a fixed bracket 118 so that rotative motion 
of the lever 116 about its pivot 117 effects axial move 
ment of the collar 113. As a result, the ball 111 will 
either extend outwardly into the trough 112 or it will be 
forced axially inwardly-as shown in Figure 9-by the 
innermost surface 119 of the collar 113. When the col 
lar. 113 is positioned as illustrated in Figure 9, the ball 
111 has been forced radially inwardly within the opening 
102, against the bias of spring 104, and has forced plung 
er 101 radially inwardly to effect the relative positioning 
of the cages 94 and 96 previously described in which case 
the races 85 and 87 may rotate relatively to each other 
in either direction without the sprags 24 wedgingly engag 
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ing therebetween. When collar 113 is moved away from 
the position illustrated in Figure 9 so that the ball 111 
may move upwardly into the trough 12, spring 104 will 
be permitted to expand and will lift plunger 10A and the 
ball 111 to the position illustrated in Figure 10. In this 
position the one-way engaging device 93 will again oper 
ate in its normal manner to connect the races together 
for unitary rotation upon attempted relative rotation there 
of in one direction, and will permit relative free rotation 
of the races in the opposite direction. 

Attention is now directed to the embodiment of the 
present invention illustrated in Figures 13 through 16. 
In these figures, there is disclosed a shaft 121 to which 
there is keyed an inner race 122 having an outer cylin 
drical surface 123. Spaced from the shaft 12 by suitable 
bearing means 124 is an outer race 125 having a cylindri 
cal surface portion 126. Disposed between the surfaces 
123 and 126 is a one-way engaging device 127 (similar to 
device 16) comprising an outer cage 128 having a plu 
rality of circumferentially spaced openings 129. The 
device 27 further comprises an inner cage 131 having a 
plurality of circumferentially spaced openings 32, Sprags 
24 being provided which extend through the openings 129 
and 132. As previously described with respect to the 
other embodiments of this invention, the openings 129 
and 132 and the sprags 24 are so constructed that the cir 
cumferentially facing sides of the sprags remain in en 
gagement with the circumferentially facing sides of the 
openings throughout the tilting range of the Sprags. A 
spring 22, previously described, is provided for energiz 
ing the sprags. Cage 128 is formed with two integral, cir 
cumferentially spaced tabs 133, and cage 131 is provided 
with two integral, circumferentially spaced tabs 134. The 
tabs 133 are received in suitable arcuate openings 135 
formed in the outer race 125, the circumferential extent 
of the openings 135 being substantially the same as the 
circumferential extent of the tabs 133 whereby the outer 
cage 128 will be fixed to the outer race 125. In project 
ing into the notches 135, the tabs 133 extend through 
suitable slots 136 formed in the periphery of a generally 
circular actuator plate 137 which has a circular opening 
137' centrally located therein through which the shaft 
121 extends. The slots 136 having a circumferential 
dimension which is Substantially in excess of that of 
tabs 133. 
The plate 137 is further provided with a pair of cir 

cumferentially spaced arcuate slots 38 spaced 90 degrees 
from slots 136 in which are disposed the tabs 134 formed 
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on the inner cage 131. The circumferential extent of 
the tabs 134 and the notches 138 is substantially the 
same whereupon the rotation of the plate 137 will effect 
rotation of the cage 131. 
Means are provided for effecting rotative movement of 

the plates 137, these means comprising a plunger 141. 
The plunger 141 extends through a suitable tangential slot 
142 in the outer race 125 aligned with and in the plane 
of the plate 137. Suitable means, such as an electro 
magnet and spring arrangement (not shown) are provided 
in the outer race 125 for effecting reciprocation of the 
plunger 141 in the slot 42. The electro-magnet may be 
energized by slip rings on the outer race in a conventional 
manner. The specific manner of mounting the electro 
magnet and energizing the same are deemed conventional 
and forms no part of the present invention. As illus 
trated in Figure 13 inward movement of the plunger 141 
causes the innermost ends thereof to engage the associated 
side of one of the slots 136 and effects peripheral rota 
tion of the plate 37. This rotation is imparted to the 
inner cage 131 by virtue of the slots 138-tabs 134 con 
nection, whereby the cage 131 is rotated to a position 
such that the sprags can no longer simultaneously contact 
both the inner and outer race surfaces. As a result, the 
races may rotate relatively to each other in either direc 

75, tion freely. Upon deemergization of the electro-magnet 
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and return of the plunger 141 by means of the spring, 
the spring 22 will force the sprags 24 back into their 
normal free wheeling position in which they contact both 
the race Surfaces 123 and 126 so that upon relative rota 
tion of the races in the "locked-up' direction, the sprags 
will once again wedge therebetween to effect the unitary 
rotation of both of the races. 

It will, therefore, be seen from the foregoing descrip 
tion that the present invention provides new and improved 
control means which are relatively simple and economi 
cal, but efficient and positive acting. In each of the 
embodiments of the invention described, a one-way en 
gaging device has been employed which is of the "full 
phasing type,” more fully described in the copending pat 
ent application of Harry P. Troendly, Serial No. 379,534, 
filed September 11, 1953, and entitled “One-Way Clutch.' 
By employing such a mechanism-in which the sprags 
and rectangular cage openings are constructed so that 
the sprags contact the circumferentially facing sides of 
the openings throughout substantially the entire tilting 
range of the sprags-tilting movement of any one sprag 
is transmitted through the cages to each of the other 
Sprags so that substantially common angular tilting of 
all of the sprags occurs. Conversely, relative rotation of 
the cages effects substantially immediate and simultaneous 
movement of all of the sprags. As a result, when the 
camming means employed in this invention effect relative 
movement between the cages, the sprags are immediately 
and positively moved (or maintained) in desired relation 
ship with the associated race surfaces. It will further 
more be seen that the modification of the invention illus 
trated in Figure 6, which has been described only as a 
modification of the structure illustrated in Figures 1 
through 5, could be employed with any of the other modi 
fications of the invention illustrated. In addition, it will 
further be obvious that the actuating means for moving 
the camming means may be mechanical, electrical, fluid, 
thermal or otherwise responsive. It should furthermore 
be noted particularly that the present invention provides 
a control mechanism suitable for disposition between the 
annular opening defined by race surfaces without substan 
tial modification of the race surfaces, either structurally 
or dimensionally. The present invention is also advan 
tageous in that its employment with standard commercial 
one-way engaging devices may be effected with only 
minor changes in the one-way engaging device per se. 

While certain preferred embodiments of the invention 
have been specifically disclosed, it is understood that the 
invention is not limited thereto, as many variations will 
be readily apparent to those skilled in the art and the 
invention is to be given its broadest possible interpreta 
tion within the terms of the following claims 

claim: 
1. In a control mechanism, the combination comprising 

an outer and an inner race having spaced cylindrical Sur 
faces which together define an annular opening therebe 
tween, a one-way engaging device disposed in said open 
ing comprising an outer generally annular cage and an 
inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable Sprags 
respectively disposed within said openings and constructed 
with race engaging surfaces at opposite ends thereof 
normally in engagement with both of said cylindrical 
surfaces adapted to effect wedging engagement of the 
sprags between the races upon relative rotation of the races 
in one direction and to permit relative rotation of the 
races in the opposite direction, and camming means selec 
tively operative during overrunning conditions of said de 
vice including means movable relative to both of said 
cages constructed and arranged to effect desired relative 
positioning of said cages and consequent desired position 
ing of said sprags relative to said cylindrical Surfaces. 

2. In a control mechanism, the combination compris 
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12 
ing an outer and an inner race having spaced cylindrical 
surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said open 
ing comprising an outer generally annular cage and an 
inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable 
sprags respectively disposed within said openings and con 
structed with race engaging surfaces at opposite ends 
thereof normally in engagement with both of said cylin 
drical Surfaces adapted to effect wedging engagement of 
the sprags between the races upon relative rotation of the 
races in one direction and to permit relative rotation of 
the races in the opposite direction, and camming means 
selectively operative during overrunning conditions of 
said device including means movable radially relative to 
at least one of said cages and constructed and arranged 
to effect desired relative positioning of said cages and 
consequent desired positioning of said sprags relative to 
said cylindrical surfaces. 

3. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said open 
ing comprising an outer generally annular cage and an 
inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable 
Sprags respectively disposed within said openings and con 
structed with race engaging surfaces at opposite ends 
thereof normally in engagement with both of said cylin 
drical surfaces adapted to effect wedging engagement of 
the Sprags between the races upon relative rotation of the 
races in one direction and to permit relative rotation of 
the races in the opposite direction, and camming means 
selectively operative during overrunning conditions of 
said device including rotatable means movable to rotate 
one of said cages relative to the other to effect desired 
relative positioning of said cages and consequent desired 
positioning of said sprags relative to said cylindrical sur 
faces. 

4. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
Surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said open 
ing comprising an outer generally annular cage and an 
inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable 
Sprags respectively disposed within said openings and con 
structed with race engaging surfaces at opposite ends 
thereof normally in engagement with both of said cylin 
drical Surfaces adapted to effect wedging engagement of 
the sprags between the races upon relative rotation of the 
races in one direction and to permit relative rotation of 
the races in the opposite direction, and camming means 
selectively operative during overrunning conditions of 
said device including means movable radially relative 
to at least one of said cages and means on the other of 
said cages adapted to cooperate with said last-mentioned 
means to maintain desired alignment of said last-men 
tioned means and said cages. 

5. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
Surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said open 
ing comprising an outer generally annular cage and an 
inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable 
sprags respectively disposed within said openings and con 
structed with race engaging surfaces at opposite ends 
thereof normally in engagement with both of said cylin 
drical surfaces adapted to effect wedging engagement of 
the sprags between the races upon relative rotation of the 
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races in one direction and to permit relative rotation of 
the races in the opposite direction, means on one of said 
cages defining at least one axially extending aperture 
therein having relatively axially extending sides, means 
on the other of said cages defining at least one axially 
extending aperture therein having at least one angularly 
disposed side, a cam member disposed between said cy 
lindrical surfaces including a first projection disposed 
within said one cage aperture and a second projection 
adapted to selectively engage and disengage said angularly 
disposed side of said other cage aperture during over 
running conditions of said device to effect desired rela 
tive positioning of said cages. 

6. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said 
opening comprising an outer generally annular cage and 
an inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable sprags 
respectively disposed within said openings and constructed 
with race engaging surfaces at opposite ends thereof nor 
mally in engagement with both of said cylindrical sur 
faces adapted to effect wedging engagement of the sprags 
between the races upon relative rotation of the races in 
one direction and to permit relative rotation of the races 
in the opposite direction, means on one of said cages 
defining at least one axially extending aperture therein 
having relatively axially extending sides, means on the 
other of said cages defining at least one axially extending 
aperture therein having at least one angularly disposed 
side, a cam member disposed between said cylindrical 
surfaces including a first projection disposed within said 
one cage aperture and a second projection adapted to 
selectively engage and disengage said angularly disposed 
side of said other cage aperture during overrunning con 
ditions of said device to effect desired relative positioning 
of said cages, means adapted to bias said cam member to 
a position in which said second projection is disengaged 
from said angularly disposed side of said other cage 
aperture, and means for effecting movement of said cam 
member against said bias. 

7. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said 
opening comprising an outer generally annular cage and 
an inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable sprags 
respectively disposed within said openings and constructed 
with race engaging surfaces at opposite ends thereof 
normally in engagement with both of said cylindrical 
surfaces adapted to effect wedging engagement of the 
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14 
sprags between the races upon relative rotation of the 
races in one direction and to permit relative rotation of 
the races in the opposite direction, means on one of said 
cages defining at least one aperture therein, means on the 
other of said cages defining at least one aperture therein 
having a side disposed angularly with respect to the axis 
of said one-way engaging device, means defining a radially 
extending slot in one of said races, a plunger disposed 
in said slot for radial movement therein and including 
a portion normally extending into said aperture in said 
one cage whereby said one cage and said one race 
rotate together, means defining a camming portion on said 
plunger adapted during overrunning conditions of said 
device to engage said angularly disposed side of said 
aperture in said other cage to effect desired relative 
positioning of said cages, means biasing said plunger to: 
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a position in which said plunger is disengaged from said 
other cage, and means for moving said plunger against 
said bias. 

8. In a control mechanism, the combination compris 
ing an outer and an inner race having spaced cylindrical 
surfaces which together define an annular opening there 
between, a one-way engaging device disposed in said 
opening comprising an outer generally annular cage and 
an inner generally annular cage rotatable relative to said 
outer cage, means defining a plurality of circumferentially 
spaced openings in said cages, a plurality of tiltable sprags 
respectively disposed within said openings and constructed 
with race engaging surfaces at opposite ends thereof 
normally in engagement with both of said cylindrical 
surfaces adapted to effect wedging engagement of the 
sprags between the races upon relative rotation of the 
races in one direction and to permit relative rotation of 
the races in the opposite direction, axially extending tab 
means on one of said cages, axially extending tab means 
on the other of said cages, slot defining means in one of 
said races closely receiving said axially extending tab 
means on said one cage whereby said one cage and one 
race rotate together unitarily, and a rotatable plate adja 
cent said one-way engaging device including slot means 
closely receiving said tab means on said other cage where 
by rotation of said plate effects desired relative position 
ing of said cages. 
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